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Abstract
Background Acute otitis media (AOM) affects both child
and parental quality of life (QoL). Data on QoL associated
with AOM in Malaysia is sparse, and the burden of indirect
costs have not been previously reported.
Objective To determine the effect of pediatric AOM on
child and parental QoL in Malaysia and its economic
impact (indirect costs).
Methods We utilized a set of QoL questionnaires (PAR-
AOM-QOL, OM-6, and EQ-5D) combined with questions
addressing work/productivity loss and financial costs
associated with caring for a child during his or her illness in
an observational, multicenter, prospective study.
Results One hundred and ten AOM patients aged B5 years
were included in the analysis. The majority of respondents
were the patient’s mother. Parental QoL was negatively
affected for both emotional and daily disturbance scales,
but the level of disturbance was low. Using OM-6, the
greatest negative impact was on the child’s QoL, followed
by caregiver concerns, physical suffering, and emotional
distress. Using EQ-5D, a moderately positive relationship
between parents’ emotional disturbance and daily distur-
bance, and a weak, negative correlation between parental
emotional disturbance and parental health status was found.
Parents with paid employment took an average of 21 h
from work to care for their child, at an average cost of
321.8 Malaysian ringgit (US$97) in addition to their con-
tribution to direct medical costs. Productivity losses whilst
at work, uncompensated wage losses, and leisure time
losses are also reported.Electronic supplementary material The online version of this
article (doi:10.1007/s40801-016-0099-9) contains supplementary
material, which is available to authorized users.
& Bruce Crawford
bcrawford@jp.imshealth.com
















1 IMS Health, Toranomon Towers Office, 4-1-28 Toranomon,
Minato-ku, Tokyo, Japan
2 Otolaryngology Service, Ministry of Health, Jalan Langgar,
05460 Alor Setar, Kedah, Malaysia
3 Department of Otolaryngology, Faculty of Medicine,
University Malaya, 50603 Kuala Lumpur, Malaysia
4 Department of Otorhinolaryngology Head and Neck Surgery,
Universiti Kebangsaan Malaysia (UKM) Medical Centre,
Jalan Yaacob Latif, Cheras, 56000 Kuala Lumpur, Malaysia
5 GSK Vaccines, Avenue Fleming 20, 1300 Wavre, Belgium
6 Adelphi Values, Congress Street 290, Boston 02210, USA
7 Present Address: Outcometrix, Tucson, AZ, USA
Drugs - Real World Outcomes (2017) 4:21–31
DOI 10.1007/s40801-016-0099-9
Conclusions This study found that AOM is associated with
some negative impact on parental QoL and significant
economic impact at both patient and societal levels. The
findings provide useful data on healthcare resource uti-
lization and disease burden of AOM in Malaysia.
Key Points
We utilized a suite of tools to examine QoL, medical
resource use, and indirect costs associated with
childhood AOM in Malaysia.
Parents reported a negative impact of AOM on
parental and child QoL.
Indirect healthcare costs related to parental working
days lost and productivity loss represent an
additional economic burden.
1 Introduction
Acute otitis media (AOM) presents a significant disease
burden in children, especially those B5 years of age, and is
one of the most common reasons for young children to visit
physicians and receive antibiotic prescriptions [1, 2]. In
developed countries, up to 80% of children have had at
least one episode of AOM by 3 years of age [1, 2].
Although up to 70% of affected children spontaneously
achieve complete clinical resolution within 1–2 weeks, the
recurrence rate is high; 5–15% of all children experience
four or more episodes in 1 year, with 65% of children at 5
years having three or more episodes [2–6].
Globally, there are an estimated 709 million AOM cases
each year, a global annual incidence rate of 10.8%, with
51% of episodes occurring in children\5 years of age [2].
The incidence/prevalence of AOM varies across different
geographical locations, and direct comparisons should be
used with caution. An annual incidence of 3.6% is reported
for central Europe [2], while in the Southeast Asia region,
where the present study was conducted, the annual inci-
dence is 8.2%. The prevalence of OM (both acute and
chronic) in school-age children ranges widely across the
region, from 3.3% in Thailand to 12.2% in the Philippines
[2], with a prevalence of chronic disease [otitis media with
effusion (OME)] in Malaysian children aged B12 years of
2.3% [7].
The effect of OM on quality of life (QoL) has also been
reported, although these usually involve patients with
recurrent AOM or patients with more chronic infection.
While such studies confirm a negative impact upon patient
QoL, they also report that AOM negatively impacts the
QoL of the child’s family due to increased caregiver con-
cerns and burden [5, 8–12]. OM is also associated with a
considerable economic burden [1]. In Malaysia, the overall
direct healthcare costs for AOM (based upon 2010 costs)
have been estimated to be 667 million Malaysian ringgit
(RM)—equivalent to US$207 million [13]. However,
indirect costs also contribute to the overall economic bur-
den of AOM, and studies suggest that the impact upon
caregivers is also associated with productivity losses,
which carry additional costs [14].
Data on the clinical and QoL impact of AOM and on the
indirect cost contribution to the economic burden is rela-
tively lacking in Asia, compared with other regions, and
particularly so for Malaysia. While the prevalence of
chronic OME in Malaysia and treatment guidance have
been reported [7, 15–17], similar data for AOM is lacking.
To date, no assessment of the impact of AOM on QoL in
patients or caregivers has been reported. Furthermore,
while the estimated direct healthcare costs for AOM in
Malaysia have been reported [13], such data were calcu-
lated across the whole population, rather than younger
children who represent the majority of AOM cases
[7, 15–17]. In addition, this model did not include data for
any indirect costs associated with caregiver productivity
loss [13].
The objective of this study was to assess the impact of
AOM specifically in the population at greatest risk
(younger children B5 years of age), on both patient and
caregiver QoL, and to assess treatment and resource use in
this population. Additional aims were to collect factors
contributing to indirect costs (i.e., work and productivity
loss) to provide data to inform more robust evaluations of
the economic burden of AOM in Malaysia.
2 Methods
2.1 Study Setting and Study Population
This was a prospective, multicenter, observational study.
Children and their caregivers were recruited from three
separate sites in Malaysia: the University of Malaya and
the National University of Malaysia hospitals, and Sultanah
Bahiyah Hospital, a large regional center which functions
as a referral center for over 30 hospitals and clinics in the
northwestern state of Kedah. Following ethical approval at
each site, participating physicians recruited patients from
their own practice [outpatient unit within ear, nose, and
throat (ENT) departments] and were also allowed to ask
other departments within their hospital (i.e., pediatrics,
emergency room, and/or general outpatient clinic) to refer
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potential patients to be considered for study inclusion.
Patients were included in the study from March 2013 to
April 2014. Inclusion criteria were: (1) physician diagnosis
of AOM, confirmed using otoscopy and/or tympanometry,
in accordance with local guidelines; (2) patient B5 years of
age; (3) patient’s parent/caregiver able to speak, read, and
write local languages (i.e., Malay or English); (4) willing
and able to participate in a 35-min interview; (5) provided
informed consent.
Subjects and their parents/caregivers participated in two
separate visits. At visit 1, eligible subjects were identified
by recruiting clinicians, and clinical baseline data col-
lected. AOM was categorized as either being recurrent, in
which subjects had to have at least one ear infection within
the last 3 months prior to the most recent AOM episode, or
non-recurrent in those not meeting this criterion. At visit 2,
within the next 14–30 days, a 35-min face-to-face inter-
view was conducted, either at the clinic or a location
agreed upon by the interview respondent, to collect data on
QoL, resource utilization, work absences, and AOM
symptoms.
2.2 Study Assessment Overview
Data for descriptive analyses included demographic and
baseline variables of the children and their parents: age,
gender, parent’s education, household income, respon-
dent’s relationship to the patient, medical insurance, and
day-care arrangements (made during the recent AOM
episode). AOM disease characteristics collected included
duration of the current AOM episode, past history of any
AOM, and presence of symptoms at Visit 2. AOM treat-
ment characteristics included specialty of the attending
physician, type of treatment procedure, type of medication
prescribed (if any), and whether hospitalization was
required.
All interviews were conducted in the local language
(Bahasa Malay). As described below, a suite of tools
were used to examine QoL, medical resource use, and
indirect costs associated with the AOM episode. All QoL
instruments were linguistically validated for the Malay-
sian population in accordance with previously reported
principles so as to achieve concordance between original
and translated versions, while maintaining content
validity across different cultures [18, 19]. In this we
adopted established principles: dual forward translation
from the original language source document, reconcilia-
tion of the dual forward translation, back translation, and
reconciliation of the back and forward translations. Dif-
ferences were resolved by using the most appropriate or
frequently used terms as appropriate. The final version
was then evaluated by the study interviewers prior to
their use.
2.3 Quality-of-Life (QoL) Assessments
The Parental QoL questionnaire for recurrent ENT infec-
tion in their children (PAR-ENT-QOL) [10] was adapted to
create an AOM-specific 15-item questionnaire, the Parental
Acute Otitis Media Quality of Life questionnaire (PAR-
AOM-QOL) as previously reported [20]. This measures the
impact of AOM on two parental QoL scales, parent’s
emotional disturbance (ES) and daily disturbance (DDS),
with each scale scored from 0 (best) to 100 (worst). The
burden of AOM on affected children in AOM-specific
domains was measured with the Otitis Media-6 question-
naire (OM-6) [9, 21]. OM-6 is a brief and easy-to-use,
disease-specific instrument, consisting of six functional
health status, mainly symptom-oriented domains (physical
suffering, hearing loss, speech impairment, emotional dis-
tress, activity limitations, and caregiver concerns) [9].
While originally scored on a 7-point Likert scale, this has
been modified so that item and summary scores were
adjusted to 0–100 scales with 0 as ‘‘no impact’’ and 100 as
‘‘worst possible impact,’’ as previously reported [21]. We
also added an additional question (Item 7) regarding the
overall impression of the child’s QoL, as used in a previous
study [12]. The EuroQol five-dimension questionnaire
(EQ-5D), which assesses five QoL domains, was used to
measure parents’ current health state [22]. EQ-5D has been
shown to have good validity in assessing QoL in Malaysia,
and the recently reported EQ-5D social tariff applicable to
the Malaysian population was also applied [23, 24]. It
should be recognized that EQ-5D is more commonly used
for assessing the impact of long-term chronic conditions on
patient QoL.
For the present study, a parent/caregiver questionnaire
was also developed (Electronic Supplementary Material 1),
modified from a 24-item internet questionnaire used to
examine resource use and direct/indirect costs associated
with AOM in young children in Europe [14]. Our experi-
ence with the Malaysian population resulted in our choice
of a questionnaire delivered in a face-to-face interview
format rather than via the internet. The 22-item parent
questionnaire we used captures data from parents regarding
their child’s most recent AOM episode, focusing on the 15
days following the diagnosis of the child’s AOM, and also
data on parent/family background, disease course, medical
resource use, medication use, and productivity loss (work
days lost, productivity loss, and leisure time loss).
2.4 Productivity and Indirect Cost Assessments
Indirect costs based upon parents’ productivity loss due to
their child’s AOM were calculated based on the following
parent questionnaire items: wages lost due to the most
recent AOM episode; number of work hours lost by
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parents, and productivity lost (estimated by the amount of
extra hours that would have been needed for them to be as
productive as usual). Lost leisure time was also collected.
Costs were presented in RM, with selected costs in US
dollars based upon December 2014 exchange rates (US$1 =
3.33 RM).
2.5 Statistical Analyses
Descriptive analyses for all assessments were conducted
with SAS 9.4 (SAS Institute Inc., Cary, NC, USA). For
clinical assessments, continuous variables were described
by presenting the mean, standard deviation (SD), median,
minimum, and maximum. Categorical variables were
described by presenting the number and percentage of
subjects.
Disutility was considered using two methods: (1)
Malaysian normative data, as reported by Shafie et al. [23],
were used as pre-diagnosis values with disutility calculated
as the gender-referenced norms minus the observed EQ-5D
s score for each person; and (2) best imaginable health was
used as the pre-diagnosis value, with disutility calculated as
1-one minus the observed EQ-5D score for each person.
We used Pearson’s correlation coefficient to analyze cor-
relations among all QoL variables. Study development/re-
porting was in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) guidelines [25] (Electronic Supplementary
Material 2).
3 Results
3.1 Patient and Parent Characteristics
A total of 144 patients were recruited to the study; 34
patients whose parent could not be interviewed within 30
days of the clinic visit (Visit 2) were excluded as per-
protocol analysis, with 110 AOM patients and related-case
interviews included in the final analysis (Fig. 1). More than
half the patients (n = 63, 57.3%) were male, with a mean
age of 2.1 years (SD, 1.6). All interview respondents were
the child’s parent, most (n = 96, 87.3%) being the patient’s
mother (Table 1). Prior to the present AOM episode,
almost half of the children normally stayed at home with
their parent (n = 50, 45.5%), 37% attended either a school
or nursery), with the rest supervised by others (relatives or
babysitters).
For the majority of children, the recent AOM episode
was the first reported ear infection (n = 86, 78.2%). While
24 children (21.8%) had experienced at least one previous
episode of ear infection, only four (3.6%) had ear infection
within the past 3 months, and so were considered to have
‘‘recurrent AOM,’’ with 106 children (96.4%) classified as
non-recurrent AOM in accordance with the study protocol.
Interviews were conducted between 14 and 30 days after
the clinic visit, with a mean of 17.7 ± 4.2 days, and a
median of 16.5 days after the clinic visit. Over two-thirds
of the patients did not have any AOM symptoms at the time
of the interview (n = 74, 67.3%).
3.2 Healthcare Utilization Burden
Most of the patients (n = 94, 85.5%) received a diagnosis of
AOM by the study recruiting clinicians, all of whom were
ENT specialists. As some patients were referred from other
departments within the same hospital, nine patients (8.2%)
were initially diagnosed by a pediatrician and seven
patients (6.4%) by a general practitioner (GP). Most
patients (n = 97, 88.2%) only consulted the diagnosing
clinician for treatment, while 11.8% of patients (n = 13)
attended other practitioners (either a pediatrician or an
audiologist) for additional care. The majority of patients
received antibiotics (87.3%), and many parents also bought
various over-the-counter medications; eight patients (7.3%)
were hospitalized due to the most recent AOM episode
(Table 2).
3.3 Quality of Life
PAR-AOM-QOL was used to measure the impact of AOM
on the two QoL scales, parent’s ES and DDS. Parental QoL
was negatively affected by AOM for both scales, but the
level of disturbance was low, with a mean ES of 24.66 (SD,
17.14), a mean DDS of 15.45 (SD, 16.93), and a mean total
score of 19.95 (SD, 14.27) (Fig. 2). The burden of AOM on
affected children was measured with OM-6. The greatest
negative impact was reported on the child’s QoL with a
mean of 66.55 (SD, 20.25), and a median of 70.00. Care-
giver concerns, physical suffering, and emotional distress
were also negatively affected. The mean summary score for
OM-6 was 24.70 (SD, 14.03) (Fig. 3). EQ-5D was used to
measure parents’ current health state. For the overall
cohort, parents reported their own health state to be rela-
tively good, with a mean index value of 0.92 (Table 3).
EQ-5D disutility scores indicated parental perception of
their own health status was relatively good after resolution
of their child’s illness. While it was planned to perform
analyses of differences between recurrent AOM versus
non-recurrent AOM, due to the small numbers of patients
with recurrent AOM, it was not possible to perform
meaningful comparisons.
We performed correlations between the PAR-AOM-
QOL scores, OM-6 QoL scores, and parental EQ-5D index
values (Table 4). There was a positive relationship between
parents’ emotional disturbance and daily disturbance
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(coefficient = 0.53) and between parents’ emotional dis-
turbance and their child’s QoL based on OM-6 items (co-
efficient = 0.37). Most other burden of illness variables
were weakly correlated (Table 4).
3.4 Indirect Costs (Work Loss and Productivity
Loss)
We examined time away from usual day-care, patterns of
parental/caregiver working days lost, and productivity loss
as a result of their child’s AOM (and the associated
financial loss). Some estimation of direct healthcare costs
was also made.
For those 60 children where usual day-care was pro-
vided by someone other than their parents, data were
available for 27 children. For these, the average time lost,
i.e., absence from their normal day-care activity (school,
nursery, or any other form of their usual day-care) was 31.1
h. In these cases, day-care during the AOM episode was
provided either by parents or grandparents. Children with
recurrent AOM were away from usual care for almost three
times longer, 72.0 h, compared to those with a first or non-
recurrent episode of AOM.
Average parental working hours lost and productivity
loss are outlined in Table 5 and financial loss in Table 6.
Forty-two parents (38.2%) reported taking time off from
work, with an average of 20.9 work hours lost due to their
child’s AOM. Only four parents were compensated for
absence with sickness allowance and/or paid sick time,
with an average of 18.0 h lost and compensated for.
Uncompensated losses also arose, with 46 parents (41.8%
of all parents; 36 mothers and 10 fathers) reporting
uncompensated work loss (for mothers, an average of 19.7
h, for fathers, 23.4 h). Reduced productivity for those
attending work was reported by 44 parents (40%) with an
average of 3.6 h lost.
When calculating financial loss due to lost hours, an
average parental wage loss of 321.8 RM (range
16.4–1875.2 RM; US$96.6 [range US$4.92–568.2]) arose
due to their child’s AOM (Table 6). Additionally, for lost
wages compensated by funded sickness allowance and/or
paid sick time, compensation ranged from 112.5 to 468.8
RM (US$33.8–140.8). Uncompensated wage losses were
319.9 RM [US$96.1] for the mothers and 379.8 RM
[US$114.1] for the fathers. The estimated financial cost of
reduced productivity was a mean of 53.3 RM (US$16.0). It
should be recognized that across this study population
substantial ranges for time-loss and financial costs were
reported.
4 Discussion
While data for the impact of AOM upon patients, care-
givers, and clinical services in developed countries is
widely reported, at present there is far more limited data
reported for developing countries, and few data for
Malaysia. The current study aimed to understand the bur-
den of AOM in young children in Malaysia, assess
healthcare resource use, evaluate its impact upon QoL
(from both the child’s and the parent’s perspective), and
determine indirect costs to patients associated with work
and productivity loss. We recruited a total of 110 children
with AOM, and their parents (mostly the mothers)
answered a set of QoL questionnaires and the parent
questionnaire through face-to-face interviews.
In our cohort, all patients had a physician diagnosis of
AOM, and for most, a basic AOM-related examination,
such as ear inspection and cleaning (including suction),
was performed. A small proportion of children were hos-
pitalized, and while most children received antibiotics, the
relatively high rate of antibiotic use is similar to that
reported in previous studies [3, 14, 26, 27]. More intensive
treatment (e.g., ventilation tube placement, hospitalization)
was required as a consequence of AOM complications in a
small number of both recurrent and non-recurrent AOM
cases. Our analyses were not planned to measure differ-
ences based upon treatment intensity, and it is likely that
Fig. 1 Study flowchart showing
patient disposition. Data were
evaluated for the 110 subjects
whose parents were interviewed
at visit 2 (within 14–30 days of
initial clinical assessment)
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this more intensive care (albeit in\10% of cases) had an
impact upon both parental and child QoL, for reasons of
health concern and possibly any personal economic
consequences.
We found that, in Malaysia, AOM has a negative impact
on affected children (as measured by OM-6) and their
parents (PAR-AOM-QOL) in terms of their QoL and
caregiver concerns. This is consistent with outcomes
reported in previous studies in European populations
[5, 11, 12, 14]. For example, the effect on a child’s QoL is
similar to that seen in patients with recurrent AOM
reported in a previous study from The Netherlands [5],
Table 1 Patient and parent demographics (n = 110)
Demographic (n = 110)
Child’s age (years)
Mean (SD) 2.1 (1.6)
Median 1.45
Min–max 0.1–5.5
Child’s gender, n (%)
Female 47 (42.7%)
Male 63 (57.3%)
Day-care type, n (%)
Home with parent 50 (45.5%)
Nursery 32 (29.1%)
School 9 (8.2%)
Family, e.g. grandparent 3 (2.7%)




Respondent’s education level, n (%)
Primary school 4 (3.6%)
Secondary school 44 (40.0%)
Associate degree 27 (24.6%)
Bachelor degree 30 (27.3%)
Graduate degree 4 (3.6%)
Other 1 (0.9%)








Type of health insurance used, n (%)
No insurance 55 (50.0%)
Private insurance 37 (33.6%)
Public insurance 17 (15.5%)
Other 4 (3.6%)
RM Malaysian ringgit
Table 2 Treatment and healthcare resource use for the current acute
otitis media (AOM) episode (n = 110)
Resource use n (%)
Type of doctor visited for AOM diagnosis
ENT specialist 94 (85.5%)
Pediatrician 9 (8.2%)
General practitioner 7 (6.4%)





Hospitalization due to the current AOM
No 102 (92.7%)
Yes 8 (7.3%)
Medications for the current AOMa
Antibiotic 96 (87.3%)
Pain killer 22 (20.0%)
Antipyretic 3 (2.7%)
Procedure during the clinic visitb
Ventilation tube insertion 10 (9.1%)
Audiometry 6 (5.5%)
Tympanocentesis 4 (3.6%)
Aural swab 2 (1.8%)
Camera inspection 2 (1.8%)
Radiology 1 (0.9%)
Aural dressing 1 (0.9%)
ENT ear, nose and throat
a Multiple medications possible. Percentages may not add up to 100
b Multiple procedures may have been used. Percentages may not add
up to 100
PAR-AOM-QOL scores by group
Total Score (TS)
Daily Disturbance Score (DDS)
Emotional Score (ES)
0 5 10 15 20 25 30 35
Recurrent (n=4) Non-recurrent (n=106) All patients (n=110)
Fig. 2 Proportion of responses for the Parental Acute Otitis Media
Quality of Life questionnaire (PAR-AOM-QOL) questionnaire. The
PAR-AOM-QOL scores range from 0 to 100, with higher scores
associated with worse quality of life
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although the QoL scores in our study were generally lower
(indicating less negative impact) than those of the Dutch
study (which involved more severe cases). Previous studies
have also reported that the negative impact of AOM on a
child’s QoL is greater with an increasing number of AOM
episodes, and in children with more severe disease [11, 12].
In our study, we found a smaller impact on child AOM than
that reported in these studies, consistent with the less
severe disease and the small number of recurrent AOM
cases seen in our cohort. The lower scores may also reflect,
in part, that in some cases parents were interviewed after
their child’s recovery. From the PAR-AOM-QOL ques-
tionnaire we found low levels of disturbance for parental
QoL, and parents reported their own health state to be
relatively good across all EQ-5D indices. This suggests that
the greatest impact upon parental QoL is concern for their
child’s health.
We also examined indirect, non-medical costs associ-
ated with lost working days and productivity loss while at
work (Tables 4, 5). To place the financial loss in the con-
text of average household income, in 2014 the national
median monthly household income was 4585 RM
(US$1377), although regional differences and differences
between urban and rural communities exist. In our study,
substantial disparities were seen within the study partici-
pants, with approximately 65% of participants below this
national average, although this in part may reflect
Summary Score







0 10 20 30 40 50 60 70 80
Physical suffering
Recurrent (n=4) Non-recurrent (n=106) All patients (n=110)
Fig. 3 Proportion of responses for the Otitis Media-6 (OM-6)
questionnaire. The OM-6 scores range from 0 to 100 with higher
scores associated with greater negative effect of the ear infection on
the child/caregiver
Table 3 Parental EQ-5D index values and disutility values by group
EQ-5D ratings All patients (n = 110) Recurrent (n = 4) Non-recurrent (n = 106)
EQ-5D Indexa
Mean (SD) 0.92 (0.10) 0.78 (0.27) 0.92 (0.08)
Median 0.94 0.87 1.00
Min–max 0.38–1.00 0.38–1.00 0.73–1.00
Disutility 1 (gender norm - EQ-5D)b
Mean (SD) 0.01 (0.10) 0.15 (0.27) 0.01 (0.08)
Median 0.00 0.06 -0.06
Min–max -0.07 to 0.55 -0.06 to 0.55 -0.07 to 0.20
EQ-5D EuroQoL-5 Dimension questionnaire
a The Malaysian EQ-5D Index-based health state is scored between 0.131 (worst imaginable health state) and 1 (best imaginable health state)
[26]
b The EQ-5D Disutility Score is based on Shafie et al. [25]; gender norms minus observed EQ-5D score. Lower scores are better
Table 4 Correlations of burden-of-illness variables (n = 110)












Parent emotional disturbance 1.00
Parent daily disturbance 0.53 1.00 – – – –
Child QoL based on OM-6 0.37 0.23 1.00 – – –
Caregiver concerns 0.34 0.28 0.18 1.00 – –
Parents’ perception of child QoL -0.20 -0.18 -0.26 -0.11 1.00 –
Parent health state -0.30 -0.16 -0.07 -0.14 0.12 1.00
Data presented are Pearson correlation coefficients
QoL quality of life, OM-6 Otitis Media-6 Questionnaire
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differences in regional and urban/rural location (Table 1).
Parents with paid employment took an average of 21 h
from work to care for their child, with an associated
financial loss, and also parental reduced productivity at
work. These hours lost are comparable to those reported in
European countries where indirect costs are reported to
account for 61–83% of the total costs related to an AOM
episode [14]. Considering the economic consequence of
days away from work and reduced productivity at work, the
total, true economic burden would be substantially higher,
affecting not only patients and their family but also causing
an enormous burden at a societal level.
There were a few methodological limitations that might
impact upon the generalizability of the results of the cur-
rent study. First, the surveyed patients were mostly
recruited through ENT specialists, while in actual practice
many cases present and are managed by other specialists or
indeed within primary care. Previous studies evaluating
incidence and QoL in OM have recruited subjects from a
variety of differing populations, including ENT clinics
[21], primary care [6], and by random calling [12]. In these
previous studies, and in our study, it remains difficult to
determine the effect of selection bias on the outcomes
reported. While we have attempted to reduce selection bias
by recruiting at different hospital centers, each of which
serves different patient populations, it remains difficult to
determine how representative of the local ‘‘real world’’
population our overall cohort is. A number of eligible
subjects were recruited or considered eligible for inclusion,
but the parents could not participate in the survey for a
Table 5 Productivity loss due
to the most recent acute otitis
media (AOM) episode (hours)
Productivity loss (h) All patients (n = 110) Recurrent (n = 4) Non-recurrent (n = 106)
Average missed worka
N 42 2 40
Mean (SD) 20.9 (16.9) 60.0 (17.0) 18.9 (14.5)
Median 16.0 60.0 16.0
Min–max 1.0–80.0 48.0–72.0 1.0–80.0
Uncompensated work missed by motherb
N 36 2 34
Mean (SD) 19.7 (20.9) 72.0 (33.9) 16.6 (15.9)
Median 16.0 72.0 16.0
Min–max 0.0–96.0 48.0–96.0 0.0–80.0
Uncompensated work missed by fatherb
N 10 2 8
Mean (SD) 23.4 (15.0) 48.0 (0.0) 17.3 (8.5)
Median 24.0 48.0 20.0
Min–max 2.0–48.0 48.0–48.0 2.0–24.0
Compensated work missed
N 4 0 4
Mean (SD) 18.0 (15.2) 18.0 (15.2)
Median 12.0 12.0
Min–max 8.0–40.0 8.0–40.0
Extra hours needed to be as productive at work
N 44 3 41
Mean (SD) 3.6 (7.1) 18.0 (26.0) 2.5 (1.7)
Median 2.0 4.0 2.0
Min–max 1.0–48.0 2.0–48.0 1.0–10.0
Leisure time misseda
N 62 2 60
Mean (SD) 37.4 (22.2) 54.0 (8.5) 36.8 (22.3)
Median 48.0 54.0 48.0
Min–max 2.0–96.0 48.0–60.0 2.0–96.0
a If more than one parent/caregiver was missing hours, then the average hours missed among all caregivers
was calculated for each child
b The total number of work hours missed minus the number of hours compensated
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variety of reasons, and their absence could also have
contributed to selection bias, although this is difficult to
quantify.
Additional areas of potential bias exist. In the present
study, differences in child and parental demographics were
reported. These include intensity of treatment required,
household income (as mentioned above), level of parental
education (in which over 50% of parents surveyed had
tertiary education), and health insurance status, with 50%
of children having no insurance cover. Our study was not
specifically designed to examine differences in QoL out-
comes on the basis of these demographic differences, and
indeed as the numbers in any specific demographic group
would be small, any such analysis would be viewed with
caution. However, it remains that any unquantified differ-
ences in QoL outcomes associated with demographic
variations may impact upon their relevance to the wider
population. An additional limitation is that, while
informative, we also realise that the indirect costs and time
lost we report are based on a relatively small sample size
and may not necessarily be representative of the larger
population. A more ideal study would include a full range
of social and clinical demographics. This would demand a
larger study population with a greater variety and range of
AOM including recurrent AOM, to better determine the
QoL and economic impact on a wider and more repre-
sentative scale.
Nevertheless, we believe that the data we report pro-
vides a useful baseline for the Malaysian population, in
particular as this is the first study to investigate the QoL
and indirect-cost burden of AOM episodes in Malaysia.
The strengths of this study involved a rigorous research
methodology with instruments developed for use in AOM
and which, although not fully validated, was shown to
demonstrate a high level of internal consistency reliability
for the various components in European children with
Table 6 Financial loss due to the most recent acute otitis media (AOM) episode (Malaysian ringgit [RM] and US$)
Financial loss (wages) All patients (n = 110) Recurrent (n = 4) Non-recurrent (n = 106)
RM US$ RM US$ RM US$
Cost, average missed worka
N 42 2 40
Mean (SD) 321.8 (386.4) 96.6 (116.0) 1,265.6 (358.0) 380.1 (107.5) 274.7 (325.2) 22.4 (97.7)
Median 168.8 50.7 1,265.6 380.1 168.8 50.7
Min–max 16.4–1,875.2 4.92–568.2 1,012.5–1,518.8 304.1–456.1 16.4–1875.3 4.92–568.2
Cost, uncompensated work missed by motherb
N 36 2 34
Mean (SD) 319.9 (467.2) 96.1 (140.3) 1,518.8 (716.0) 456.1 (215.0) 249.3 (351.7) 74.9 (105.6)
Median 131.3 39.4 1,518.8 456.1 131.3 39.4
Min–max 0.0–2,025.0 0–608.1 1,012.5–2,025.0 304.1–608.1 0.0–1875.3 0–563.2
Cost, uncompensated work missed by fatherb
N 10 2 8
Mean (SD) 379.8 (368.2) 114.1 (110.6) 1,012.5 (0.0) 304.1 (0.0) 221.6 (176.9) 66.5 (53.1)
Median 225.0 67.6 1,012.5 304.1 168.8 50.7
Min–max 32.8–1,012.5 9.85–304.1 1,012.5–1,012.5 304.1–304.1 32.8–562.6 9.85–168.9
Cost, compensated work missed
N 4 0 4
Mean (SD) 220.3 (167.3) 66.2 (50.2) – – 220.3 (167.3) 66.2 (50.2)
Median 150.0 45.0 – – 150.0 45.0
Min–max 112.5–468.8 33.8–140.8 – – 112.5–468.8 33.8–140.8
Cost, extra hours needed to be as productive at work
N 44 3 41
Mean (SD) 53.3 (150.5) 16.0 (45.2) 367.6 (559.9) 110.4 (168.1) 30.3 (26.7) 9.1 (8.0)
Median 23.4 7.0 84.4 25.2 23.4 7.0
Min–max 3.0–1,012.5 0.9–304.1 5.9–1,012.5 1.8–304.1 3.0–131.3 0.9–39.4
Only available/non-missing responses were included in the analyses. Actual wage lost could be underestimated in some cases. Wages lost are
based on hourly wage computed from reported individual monthly income range. 1 US$ = 3.33 RM
a If more than one parent/caregiver was missing hours, then the average hours missed among all caregivers was calculated for each child
b Wage loss calculated based on the total number of work hours missed minus the number of hours compensated
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AOM [20]. We adapted this set of questionnaires for the
local Malaysian population, using established principles
with immediate interviewer electronic data entry to reduce
error. While internet-based data collection allows more
rapid collection, and can involve larger study populations,
we believed that an internet questionnaire may not be
appropriate for Malaysia and indeed may exclude those
families without easy internet access, especially in a rural
area. As such, face-to-face interviews were conducted to
accommodate cultural attitudes, and be more inclusive.
5 Conclusions
AOM presents a significant burden on affected young
children, their parents, and society. We investigated the
impact of an AOM episode on the child’s and parent’s
QoL, caregiver concerns, and indirect costs associated with
work and productivity losses. We found a negative impact
of AOM on parental and child QoL, thus providing useful
country-specific data on AOM burden in Malaysia. The
indirect costs reported highlight an additional burden
which may apply to other populations.
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